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(54) METHOD FOR RECORDING A THUMBNAIL IMAGE TO AN OPTICAL DISK AND 
PLAYING THEREOF 



[Abstract] 

The present invention relates to a method for recording and playing a thumbnail 
image displayed on a menu, wherein when an original image has an aspect ratio of 16:9, a 
separate screen size is changed to encode a plurality of thumbnail images corresponding to a 
plurality of display modes, location information for each encoded thumbnail image is 
recorded, a predetermined display mode for the thumbnail image on the menu during playing 
thereof is set, the location information conforming to the set predetermined display mode is 
referred to display the thumbnail image recorded therein. In accordance with the present 
invention, the thumbnail image of the original image having the aspect ratio of 16:9 can be 
displayed without distortion, and the user can recognize without difficulty whether a title 
indicated by the thumbnail image is an image with a 16:9 ratio. The user can easily know 
whether the current setting of the display window is a wide mode, a pan-scan mode, or a 
letter-box mode. 
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[Representative Drawing] 

Fig. 6 
[Specification] 

[Brief Description of the Drawings] 

Fig. 1 shows one example of a menu displayed on a screen from a general optical 
disk recording/playing apparatus. 

Figs. 2A to Fig 2E show flows of processing video data having an aspect ratio of 
16:9, i.e., horizontal/vertical screen size ratio during encoding/decoding step of a thumbnail 
image data. 

Fig. 3 shows a block diagram of an optical playing apparatus for recording and 
playing the thumbnail image onto a disk in accordance with the present invention. 

Fig. 4 shows a data structure of the thumbnail image for a menu. 

Fig. 5 shows a detailed structure of the information region 420 of Fig. 4. 

Fig. 6 shows a flow chart for recording the thumbnail image onto the disk in the 
apparatus of Fig. 3. 

Fig. 7 shows a flow chart displaying the thumbnail image by using the apparatus 
shown by Fig. 3. 

Figs. 8A to 8C show examples of displaying the thumbnail image by following the 
flow chart of Fig. 7. 

[Detailed Description of the Invention] 
[Object of the Invention] 

[Background of the Invention and Prior Art in the Relevant Field] 

The present invention relates to an apparatus for recording and playing menu data by 
using a re-recordable disk and a method thereof, and particularly relates to an apparatus and a 
method for recording and displaying a thumbnail image appearing on a menu and a disk for 
providing a thumbnail image function. 

Fig. 1 shows one example of a menu displayed on a screen from a general optical 
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disk recording/playing apparatus. 

When displaying a menu for a recorded title by request from the user, the phrase 
"Title Menu" is displayed to represent the title menu. In the case of four titles, i.e., Title 1 , 
Title 2, Title 3, and Title 4, thumbnail images (menu images) that represent each of the titles 
are displayed as well as characters (menu text), e.g., a heading of the title, to provide the user 
information on each recorded title. When the user sees the menu as shown by Fig. 1 and 
then selects a specific menu image, a title represented by the selected thumbnail is played. 
At this time, the thumbnail image represents data having a predetermined unit regarding the 
recorded audio and video data, e.g., the title or a program. Generally, when the thumbnail 
image is displayed on the menu in a size smaller than the original image, a number of images 
are displayed at the same time. This thumbnail image is generally generated from a separate 
encoding process from the video data that is recorded in the recording medium. That is, the 
thumbnail image is newly encoded to fit to the horizontal and vertical size by using data for 
displaying the title on the displaying apparatus. 

Figs. 2A to 2E show flows of processing video data having an aspect ratio of 16:9, 
i.e., horizontal/vertical screen size ratio during encoding/decoding step of a thumbnail image 
data. 

First, Fig. 2 A shows an original image having a 16:9 ratio, in which a large circle is 
positioned at the center and each of the small circles is located at each end of the large circle. 
If such 16:9 original image is to be encoded to a television size of 4:3 ratio, a separate 
decimation filter should be used to convert the original image to an image having a 4:3 ratio. 
Fig. 2B shows an image encoded with 4:3 ratio, in which the original circle shape is 
deformed close to an ellipse to encode and decode the image. The decoded image data as 
shown by Fig. 2B is displayed as shown in Figs. 2C and 2D by performing a screen size 
converting process before finally being displayed in the displaying apparatus having a 4:3 
ratio. Fig. 2C shows an image displayed with a pan-scan mode, where a separate 
interpolation filter that performs the function oppositional to the decimation filter is applied 
in a horizontal direction, i.e., the function of filtering the ellipse shape to form approximately 
the original form, so that data at both ends exceeding the 4:3 screen ratio is discarded and is 
not displayed. Fig. 2D shows an image displayed with a letter box mode, where a 
predetermined region of the upper and lower ends of the displaying apparatus is not used and 
is not displayed so that the decoded image is filtered in a vertical direction to change the 
screen size, thereby displaying the screen having the 16:9 ratio. In the case of the pan-scan 
mode, all the images can be seen with the 16:9 screen ratio. However, the upper and the 
lower ends become shrunk so that the overall size of the screen appears to be small to the user. 
Fig. 2D shows a wide mode of displaying the image shown by Fig. 2 A to the displaying 
apparatus having the 16:9 screen ratio. The pan-scan, letter box and the wide mode are set 
to the audio and video recording apparatus upon the selection of the user according to the 
displaying apparatus. 
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When the thumbnail image as shown by Fig. 1 is generated to the television having 
the 4:3 ratio by using the video data with the original image with the 16:9 aspect ratio 
encoded as shown by Fig. 2B, the shape of the thumbnail image is distorted in the vertical 
direction, being different from the original image, to be recorded to the recording medium. 
For example, the reduced version of the shape shown by Fig. 2B is recorded to the recording 
medium. When displaying the thumbnail images aggregately on one screen, the number of 
thumbnail images displayed on one screen is different on a case-by-case basis, and there are 
various displaying positions, and thus, predetermined filtering is not sufficient to cope with 
the above case. Accordingly, in the case of displaying the thumbnail image for the original 
image with the 16:9 ratio, there exists a problem in that the thumbnail image is displayed to 
the user as deformed (distorted). 



[Objective of the Invention] 

Therefore, it is one object of the present invention to provide a method for encoding a 
plurality of thumbnail images corresponding to the various display modes by changing a 
separate screen size, and recording position information for each of the encoded thumbnail 
images, if the aspect ratio of the original image is 16:9 in a re-recordable disk recording and 
playing apparatus. 

It is another object of the present invention to provide a method for, in a re-recordable 
disk recording and playing apparatus, displaying the shape of a thumbnail image based on the 
aspect ratio of the original image and the displaying mode recorded in the displaying 
apparatus. 

It is still another object of the present invention to provide a disk recording and playing 
apparatus for recording a thumbnail image displayed on a menu and displaying the shape of 
the thumbnail image based on the displaying mode. 

[Summary of the Invention] 

In accordance with the present invention to achieve one of the above objects, there is 
provided a method for recording a thumbnail image, i.e., the image representing a specific 
region, to a re-recordable disk, characterized in including the steps of: if an original image 
has an aspect ratio of 16:9, encoding a plurality of thumbnail images corresponding to a 
plurality of displaying modes by changing a separate screen size; and recording position 
information for each of the encoded thumbnail images. 

In accordance with the present invention to achieve another of the above objects, 
there is provided a method for displaying a thumbnail image, i.e., the image representing a 
specific region, being displayed in a re-recordable disk apparatus, characterized in including 
the steps of: setting a predetermined displaying mode; referring to position information based 
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on the set predetermined displaying mode to display the thumbnail image to a position 
corresponding to the position information. 

In accordance with the present invention to achieve still another of the above objects, 
there is provided an optical disk recording and playing apparatus for recording and playing a 
thumbnail image to a re-recordable disk, including: a key inputting unit for selecting 
displaying mode information and a thumbnail image to be recorded and displayed by the 
user; a controlling unit for encoding an original image to a plurality of thumbnail images 
based on a plurality of displaying modes by changing the original image into a separate 
screen size during a recording mode, recording position and display size information for each 
of the encoded thumbnail images, and reading and displaying the corresponding thumbnail 
image on a screen based on the displaying mode by the key inputting unit. 

[Detailed Description of the Invention] 

Hereinafter, a detailed description will be presented of the preferable embodiments of 
the present invention, with reference to the attached drawings. 

Fig. 3 shows a block diagram of an optical playing apparatus for recording and 
playing the thumbnail image to and from a disk in accordance with the present invention. 

The optical recording and playing apparatus shown by Fig. 3 includes a disk 302, a 
pick-up 304, a RF amplifier 306, a digital signal processor 308, an AV codec 310, a servo unit 
3 1 2, a controlling unit 3 14 and a key inputting unit 316. Operation of the apparatus shown 
by Fig. 3 will now be described for a recording mode and an operating mode separately. 

Under the recording mode, the AV codec 310 compresses and encodes audio and 
video data inputted from outside or a thumbnail image selected by the user during playing, by 
means of a compression and encoding system. The digital signal processor 308 attaches 
redundant data for an ECC (error correction code) processing to data encoded at the AV codec 
310, and then modulates and outputs the data by a modulation system. The RF amplifier 
306 amplifies the data outputted from the digital signal processor 308 and converts the data to 
an optical signal. The pick-up 304 has an actuator embedded, and records the optical signal 
converted at the RF amplifier 306. The servo unit 340 receives information necessary for a 
servo control from the digital signal processor 308 via the controlling unit 3 14, and performs 
a stable servo function to the pick-up 340. The controlling unit 314 controls the entire 
system and controls the thumbnail image, which is intended to record via the key inputting 
unit 316, to be encoded to record the image onto the disk. 

The menu data consists of background picture data and thumbnail image data. The 
thumbnail image represents a predetermined unit of data for recorded audio and video data, 
i.e., a title or a program, and is displayed in a small size on the background picture in a piled 
way. 
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Fig. 4 shows a data structure of the thumbnail image for a menu, which includes a 
header region 410 for including overall information for all the thumbnail image data, an 
information region 420 for including more detailed information for each of the thumbnail 
images, and a thumbnail image region 430 for including real thumbnail image data. 

The header region 410 stores general information for all the thumbnail images and 
thumbnail image number information. The information region 420 stores the generation 
date, display size, title information indicated by the thumbnail, text information related to the 
thumbnail, and position information for the thumbnail image data, for each of the thumbnails. 
The thumbnail image region 430 stores each of the recorded thumbnail image data. 

Fig. 5 shows a detailed structure of the information region 420 of Fig. 4. 

The structure of Fig. 5 includes TNJDATE, date and time information for the 
thumbnail image generation, TNTARGET indicating a title pointed out by the thumbnail 
image, TNJTEXT, a title indicated by the thumbnail and text data related to the title, 
TX_SIZE_WD, size information when the thumbnail is displayed with a wide mode in a 16:9 
displaying apparatus, TX SIZE PS, size information when the thumbnail is displayed with a 
pan-scan mode in a 4:3 displaying apparatus, TX_SIZE_PS, size information when the 
thumbnail is displayed with a letter box mode in the 4:3 displaying apparatus, 
TNADDRWD, position information for the thumbnail image data that can be displayed 
with the wide display mode, TN_ADDR_PS, position information for the thumbnail image 
data that can be displayed with the pan-scan display mode, and TN_ADDRJLB, position 
information for the thumbnail image data that can be displayed with the letter box display 
mode. Further, when the original image used for generating the thumbnail image has a ratio 
of not 16:9 but 4:3, since the wide, the pan-scan, and the letter box display modes are not 
valid, position information for the image indicated by TN_ADDR_WD, TN_ADDR_PS and 
TN_ADDR_LB contains position information for the identical thumbnail image encoded 
from the 4:3 original image. That is, one thumbnail image is shared. If the original image 
used for generating the thumbnail image has a 16:9 ratio, since the wide, the pan-scan, and 
the letter box display modes are all valid, the thumbnail image is generated for each mode, 
and information for the position and display size is stored. 

Fig. 6 shows a flow chart for recording the thumbnail image to the disk in the 
apparatus of Fig. 3, which is controlled by the controlling unit 3 14. 

First, the aspect ratio of the original image to be encoded to the thumbnail is 
examined (step 612); if the aspect ratio is 4:3, the thumbnail image for a 4:3 normal mode is 
conventionally encoded (step 642) and information for the position of the encoded thumbnail 
image is recorded to TN_ADDR_WD, TNADDRLB, TN_ADDR_PS (step 644). The 
display size of the thumbnail is recorded to TN_SIZE_WD, TN_SIZE_LB, TN_SIZE_PS 
(step 648), and after recording information related to the other thumbnail data, the thumbnail 
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image encoding ends (step 636). 

If the aspect ratio of the original image to be encoded to the thumbnail is 16:9 (step 
612), the screen size of the original image is converted with the pan-scan mode (step 618) to 
encode the original image to the thumbnail image (step 620), and information for the position 
of the encoded thumbnail image and display size information are recorded to TN_ADDR_ PS 
and TN_SIZE_PS, respectively (step 622). Next, the screen size of the original image is 
converted with the letter box mode (step 624) to encode the original image to the thumbnail 
image (step 626), and information for the position of the encoded thumbnail image and 
display size information are recorded to TN_ADDR_ LB and TNSIZELB, respectively 
(step 628). Next, the screen size of the original image is converted with the wide mode (step 
630) to encode the original image to the thumbnail image (step 632), and information for the 
position of the encoded thumbnail image and display size information are recorded to 
TN_ADDR_ WD and TN_SIZE_WD, respectively (step 634). After recording information 
related to the other thumbnail data, the thumbnail image encoding ends (step 636). 

In the meanwhile, while the apparatus of Fig. 3 is under the play mode, the pick-up 
304 reads out the data stored into the disk 302 and outputs the data as an optical signal. The 
RF amplifier 306 converts the optical signal outputted from the pick-up 304 to an electric 
signal to extract the modulated data, and generates a servo signal to perform a stable servo 
function by using the electric signal. 

The digital signal processor 308 demodulates the modulated data at the RF amplifier 
306. The digital signal processor 308 corrects errors by performing ECC and removes the 
redundant data. The servo unit 3 1 2 uses the servo signal generated at the RF amplifier 306 
to perform the stable servo function. The AV codec 310 decodes and outputs the thumbnail 
image data or the audio and video data that are compressed and encoded at the digital signal 
processor 308. The controlling unit 314 controls the data desired by the user to be played in 
such a way that the thumbnail image data recorded onto the disk 302 is played through the 
pick-up 304, the RF amplifier 306, the digital signal processor 308, and the AV codec 310, 
based on the user menu displaying function and the display mode function of the key 
inputting unit 316. 

Fig. 7 shows a flow chart displaying the thumbnail image by using the apparatus 
shown by Fig. 3, which is controlled by the controlling unit 3 14. 

First, in order to display the thumbnail image on a menu display, the optical disk 
playing apparatus should read out and display a portion of real data of the thumbnail image 
by referring to the contents of the information region 420 in the structural view of Fig. 4. At 
this time, because there may be up to three thumbnail images per title, a specific thumbnail 
image should be selected and displayed based on the current display mode. That is, if the 
display mode is the wide mode in a 16:9 displaying apparatus (step 710), TN_ADDR_WD 
storing position information of the thumbnail image for the wide mode is referred to display 
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the thumbnail image (step 740). If the display mode is the pan-scan mode in a 4:3 
displaying apparatus (step 710), TN_ADDR_PS storing position information of the 
thumbnail image for the pan-scan mode is referred to display the thumbnail image (step 730). 
If the display mode is the letter box mode in a 4:3 displaying apparatus (step 710), 
TN_ADDR_LB storing position information of the thumbnail image for the letter box mode 
is referred to display the thumbnail image (step 720). If the thumbnail is encoded from an 
original image having an aspect ratio of 4:3, an identical thumbnail is displayed irrespective 
of the display modes. Herein, the display mode is stored in the optical disk 
recording/playing apparatus as a circumstance variable, and the display mode is set as desired 
by the user. 

Figs. 8A to 8C show examples of displaying the thumbnail image by the flow chart 
of Fig. 7. 

First, if four thumbnails are displayed on the menu, the display mode is the pan-scan, 
and the aspect ratio of only Title 1 is 16:9, as shown by Fig. 8A, the thumbnail image of Title 
1 is displayed with a letter box processed shape, and the remaining three thumbnails are 
displayed with a normal shape. Also, if four thumbnails are displayed on the menu, the 
display mode is the wide mode, and the aspect ratio of only Title 1 is 16:9, as shown by Fig. 
8C, the thumbnail image of Title 1 is displayed with a wide shape, and the remaining three 
thumbnails are displayed with a normal shape. 

[Benefit of the Invention] 

As mentioned earlier, in accordance with the present invention, the thumbnail image of the 
original image having an aspect ratio of 1 6:9 can be displayed without distortion. The shape of the 
thumbnail image is displayed differently based on the aspect ratio of the original image and the setting 
value of the display mode recorded in the disk apparatus so that, without presenting extra information 
for the current display mode to the user, the user can easily know that the title indicated by the 
thumbnail image is the image having a 16:9 ratio. The user also knows without difficulty whether the 
current setting of the displaying apparatus is the wide mode, the pan-scan mode or the letter box 
mode. 
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[CLAIMS] 
[Claim 1] 

An optical recording method for recording a thumbnail image that represents a 
specific region, to a re-recordable disk, characterized in including the steps of: 

if an original image has an aspect ratio of 16:9, encoding a plurality of thumbnail 
images corresponding to a plurality of displaying modes by changing a separate screen size; 
and 

recording position information for each of the encoded thumbnail images. 
[Claim 2] 

The optical recording method of Claim 1, wherein the separate screen size is changed 
with a pan-scan mode and a letter box mode for displaying an image data having an aspect 
ratio of 16:9 in a 4:3 displaying apparatus, and with a wide mode for displaying the image 
data in a 16:9 displaying apparatus. 

[Claim 3] 

The optical recording method of Claim 1, wherein the display modes include a pan- 
scan mode and a letter box mode for displaying an image data having an aspect ratio of 16:9 
in a 4:3 displaying apparatus, and a wide mode for displaying the image data in a 16:9 
displaying apparatus. 

[Claim 4] 

The optical recording method of Claim 1, wherein the position information for the 
thumbnail images is position information of the thumbnail images corresponding to each of 
the display modes in a data structure of the thumbnail image. 

[Claim 5] 

The optical recording method of Claim 1, characterized in further including the step 
of recording display size information for each of the encoded thumbnail images. 

[Claim 6] 

The optical recording method of Claim 5, the display size information for the 
thumbnail images being the display size information of the thumbnail images corresponding 
to each of the display modes in a data structure of the thumbnail image.. 

[Claim 7] 

An optical disk playing method for displaying a thumbnail image that represents a 
specific region, in a re-recordable disk, characterized in including the steps of: 
setting a predetermined display mode for the thumbnail image; and 
referring position information based on the set predetermined display mode to 
display the thumbnail image recorded in a position corresponding to the position information. 
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[Claim 8] 

The optical disk playing method of Claim 7, wherein the display mode includes a 
pan-scan mode and a letter box mode for displaying an image data having an aspect ratio of 
16:9 in a 4:3 displaying apparatus, and a wide mode for displaying the image data in a 16:9 
displaying apparatus. 

[Claim 9] 

The optical disk playing method of Claim 7, wherein the shape of the thumbnail 
image is displayed differently based on the aspect ratio of the original image and the display 
mode setting. 

[Claim 10] 

The optical disk playing method of Claim 9, wherein the display mode includes a 
pan-scan mode and a letter box mode for displaying an image data having an aspect ratio of 
16:9 in a 4:3 displaying apparatus, and a wide mode for displaying the image data in a 16:9 
displaying apparatus. 

[Claim 11] 

A recordable and re-recordable disk, including a header region for a thumbnail image, 
an information region for the thumbnail image, and an encoded thumbnail image region, 
wherein an original image is changed to a separate screen size and is encoded to a plurality of 
thumbnail images based on the plurality of display modes to be recorded in the thumbnail 
image region, and wherein position and display size information for each of the thumbnail 
images are recorded in the information region. 

[Claim 12] 

An optical disk recording and playing apparatus for recording and displaying a 
thumbnail image, characterized in including: 

a key inputting unit for selecting display mode information and a thumbnail image to 
be recorded and displayed by a user; 

a controlling unit for encoding an original image to a plurality of thumbnail images 
based on a plurality of displaying modes by changing the original image to a separate screen 
size during a recording mode, recording position and display size information for each of the 
encoded thumbnail images, and reading and displaying the corresponding thumbnail image 
on a screen based on a displaying mode by the key inputting unit. 
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